Relaxation properties of a dual-labeled probe for MRI and neutron capture therapy.
Pharmaceutical agents labeled with both boron and gadolinium have potential applications in both boron neutron capture therapy (NCT) and magnetic resonance imaging. Pre- and post-injection T1 maps provide a method for the indirect measurement of the gadolinium and boron concentrations that can then be used in NCT treatment planning. This requires an understanding of the relaxation properties of the agent. In this paper we present an analysis of the relaxation properties of a dual boron and gadolinium agent, Gd (III)-diethylenetriaminepentaacetate-carborane [Gd (III)-DTPA-carborane], in vitro in the presence and absence of serum albumin. The nuclear magnetic relaxation dispersion profile of solutions containing albumin obtained with a field cycling relaxometer exhibit a peak in the frequency range from 8 to 50 MHz. This indicates a long rotational correlation time relative to the solution without serum albumin. Results from other experiments indicate that this peak results from the binding of Gd (III)-DTPA-carborane derivative to serum albumin. Temperature studies indicate that the water proton relaxation efficiency of bound agent is limited by the water residence time as the relaxivity increases from 19 +/- 1 to 32.6 +/-; 0.8 (sec.mM)-1 when the temperature is increased from 5 to 35 degrees C.